SUMMARY
Sevoflurane has a low blood/gas partition coefficient and has been suggested to be useful for outpatients because of its rapid uptake and elimination [1] . It is not clear, however, if recovery from anaesthesia occurs more rapidly and completely in the ambulatory patient after this agent. To assess the usefulness of sevoflurane for outpatient anaesthesia in children, we have compared the rapidity and quality of recovery from general anaesthesia in paediatric patients who received either sevoflurane or halothane anaesthesia.
PATIENTS AND METHODS
We studied 30 paediatric ambulatory patients (ages 1-7 yr) undergoing pulsed-dye laser therapy for port-wine stain of their face and neck region under general anaesthesia without premedication [2] . Patients were allocated randomly to two groups to receive either halothane or sevoflurane. The study was approved by the Ethics Committee of our university and informed verbal consent was obtained from parents before operation. The patients had been fasting at least 6 h and received no premedication.
Anaesthesia was administered by the same anaesthetist. Induction of anaesthesia was by inhalation of 60 % nitrous oxide and 0.5-2.5 MAC of halothane (1.0 MAC = 0.8%) or sevoflurane (1.0 MAC = 1.7%) in oxygen via either a Jackson-Rees system (body weight < 10 kg) or a paediatric semi-closed circle system (body weight > 10 kg). Both agents were introduced gradually to the breathing system; concentrations were increased by increments of 0.5-1.0% every 2-3 breaths. After induction of anaesthesia, an i.v. cannula was inserted and atropine 0.01 mg/kg body weight was administered to prevent excessive salivation. Anaesthesia was maintained with 60% nitrous oxide and 1.0-1.5 MAC of the appropriate volatile agent in oxygen without tracheal intubation. Administration of nitrous oxide and volatile anaesthetic agent was discontinued at the end of operation. After awak- ening, patients were transferred to the postoperative recovery room and cared for by a specially trained nursing staff with the parents present. Postoperative restlessness, agitation and vomiting were recorded. Postoperative pain was treated by rectal administration of indomethacin suppository 1 mg kg" 1 if necessary. Recovery of cognitive and psychomotor function was assessed by the nurse, who was not informed which anaesthetic had been used. The decision to discharge was made by the anaesthetist, on the basis of the following criteria [1, 3] : age-appropriate level of alertness; age-appropriate level of ambulation; stable vital sign for ^ 30 min; absence of nausea or vomiting for ^30 min; tolerance of oral fluid; pain controllable with indomethacin suppository; absence of bleeding.
Halothane and sevoflurane were administered via appropriate calibrated vaporizers (halothane: Acoma, Vaporizer F; sevoflurane: Ohmeda, Sevotec 3).
Time between induction and loss of eyelash reflex (induction), duration of induction and maintenance of anaesthesia (duration), time from discontinuation of the inhalation agent to opening the eyes on request (emergence), and time from discontinuation of the inhalation agent to discharge (recovery) were recorded.
Data are presented as mean (SD). Statistical analysis was performed using the Student's t test (unpaired) for parametric data, or the chi-square test.
RESULTS
There was no significant difference in characteristics between the two groups (table I). Induction time and duration of anaesthesia were similar in both groups, but significantly more rapid emergence was observed in the sevoflurane group: halothane 9.5 (2.7) min; sevoflurane 4.3 (1.1) min. Recovery time in the sevoflurane group was significantly shorter than that in the halothane group: halothane 137.4 (20.6) min; sevoflurane 87.6 (22.7) min.
No significant complications such as laryngospasm, cyanosis, rigidity or movement were observed in the two groups. Vomiting was observed in two patients in the halothane group and one in the sevoflurane group; all episodes were observed after emergence. The number of patients who exhibited postoperative restlessness and agitation was greater in the sevoflurane group (9/15) than in the halothane group (3/15) (not significant). Postoperative restlessness and agitation in these patients were treated effectively with indomethacin in all patients, without any apparent changes in consciousness and vital signs.
DISCUSSION
Anaesthetics used for paediatric outpatient surgery should produce rapid and smooth induction, rapid emergence and a short postoperative recovery period with minimal adverse effects [3] . Thus anaesthesia for such patients is generally induced and maintained with inhalation of volatile anaesthetics, especially halothane, in combination with nitrous oxide [1, [3] [4] [5] . The rapidity of recovery from inhalation anaesthesia depends on the solubility of the volatile anaesthetics [1, 6, 7] . The blood/gas partition coefficient of sevoflurane is 0.69 [8] , which is comparable to that of nitrous oxide (0.46), therefore, sevoflurane should be expected to produce a more rapid and complete emergence [1] . Our present study clearly demonstrated that the times required for emergence and recovery in patients anaestheti2ed with sevoflurane and nitrous oxide were significantly shorter than those in patients receiving halothane and nitrous oxide. These results indicate that the use of sevoflurane in the paediatric outpatient setting reduces hospital stay.
The incidence of postoperative restlessness and agitation seemed to be greater in the patients anaesthetized with sevoflurane. As all of these patients were treated effectively with indomethacin, it is suggested that these symptoms are caused by pain during emergence and the immediate postoperative period [9] . No apparent delay in discharge was observed in these patients. These phenomena might reflect the rapidity and completeness of emergence from sevoflurane anaesthesia.
It should be noted that there was no serious complication associated with the inhalation of sevoflurane. The incidence of postoperative vomiting was low in the patients anaesthetized with sevoflurane. As vomiting is a major cause of delayed discharge from the recovery room and unscheduled overnight admissions [3] , the low incidence of postoperative vomiting, which has been confirmed in a much larger clinical trial of sevoflurane in paediatric anaesthesia [10] , should encourage the use of this anaesthetic agent in paediatric ambulatory surgery.
